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[0001] *&wi*. mmft±m&T;=>rtVybm*&£Tfi*<Dmm*miz&\yz^Zo 



T«$l£*l/CV^-Ob&V\, HfctiU 2-14-lffi©B©— WttCCK^Dl^o-cit* 

[0003] *m«iAtt, w^«a*«r*i-s^CTSrasao-rsrfcK:j:«3, ^o^tsa^ 

^»^^a-Fe^^^2-14-l^^-^tfcLfc^^^-7-^^ 

[0004] ^ffc^lt-IBtt©***^^ 

»K1J«V^, tt*<''CfcO. 9T&g-Cfc*. 

[0005] m*4\ -fe>-+^tv^ofcm^ : -xmislp B o0^^f^-*5v^T, wtfcfcittitelB 

[0006] #fFXm2^#fFX^3«, a -Fe^O*±tS^^= 1 ^^Ha^SrBB^U 
-CW5„ -Oi^^-l-^^/^V^yb^^n^ 0. 9TK±»iiiV^fI 
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#fF^C^l : #fF3264664#<£f& 

W« : *IR2:#»!5P8-162312#42S* 

#|f£|R3:WIB¥l0-53844-3-4** 

[0007] #fF5:^2*5J;^fF5ci^3(c|S^$^xv^2>^*<^ o -Fe^i-y^^yhm 

[0008] *mw&. ±mmM*ffifc^ttfrKft£ntch<Dx°h<o, *<d m #>b-rz>t^\*. 
[0009] wrote© @ Wtt, ±Mmm^±m^y^^yy^^f^ < °^^^ 

[ooio] *«W«o«l*±«t^^yM»PB> ^^^Q.W^ 6 

r, Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag. Hf, Ta, W\ Pt, Au, &£TfPbfrbteZ> 

tvetl, 5£x£lOJW^%, 7£y£l0jfr?-%, 0. lSz2£5fl«-%, OSn^lO^ 

Fe B3M&&*MB*5j:t*a -FetBfr^TU WIBR ^ Bf{k^ffi©«^ 
^i«20nmW±t?fc«9, *M£a -FetBteiWfER ^ BSfc^*I*>*£20nm 

[0011] »*UV^J6^*Hl*5V>-C,lW1BRFe BSW^*«©W»A«fc«»430nm« 
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[0012] »*U^JfiJKK8^*5V^ WIBo -FeffiOSpJS|gA«CSfc*rt-SR Fe u BS! 
[0013] $f*U^Jfi^flSt-*3V^, ffllEo -FefBte, StTlSR Fe M B3M&&Wl©ffc# 

[0014] #*UV^JKJB1Btel8VvC, ift|Sa-Fe^0^it^f4^W5%i^±-Cfo5o 

[0015] *3BW©«#±*»^=^^H8t5fflA^*H^tt- * £ ^ T ,oo-^-n 
QRTiM (TOFe, £fc«, Fe<Z>— WCo^^Ni^&SS^biiiR^Hfcm 

fct> Hl<£>7G?li , RttLa*5 £t>*Ce£Hff ift fc^*3& V > 1 «»±©*fr ±3g7Gif , 
Mfct, Al, Si, V, Ci\ Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf, Ta, W, Pt, Au, 

y, z&itfn^, ^tlW, 5£x£lOJD!C*%, 7Sy:£lOJDK^%, 0. l^z^5H^ 
%, 0£n£lOI*^%&ffi£«*&J*£^rU TO^^50Mm^ii300Mni^T 
% ¥ f a ^80nmi^T^R Fe it BM{£&WR £20{WS% SX t* . 
[0016] #*U^2SJte81»K:*3VvC, *SO«!WH^ff 35S5Mm«T-C*>*. 
[0017] »*U^**^*fc*5V^, f£ft*t*«:'>fc<i:t>e fctfSHW*®^^^*- 
[0018] *HP|©#yKii^tt> i|B(O^S^±^^/^^^5'h^ ; &^^*^^° 
[0019] ^|SK©«S*±S^^>'= a >'^^5'HK^W$!i5t*fett, * £ ^ T 10 o-*-y-z-n Q x R y 
" Ti M (TfiFe, Sfctt, FeK>-|fP^Co*5j;tJ«Ni*^/«i;S^bS^nfcia^± 

, Al, Si, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf , Ta, W, Pt, Au, *5«fc 
*3<fctfnrtS, Ztl^tl. 5^x^lOJg^%, 7^y^l0ig^%, 0. l^z^5^%, 
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BM{b^ffi*5J:I>*a -FefBSr^U ftulER Fe j ^MffiCWillftS 
fi20nmtJl_h-efoD, ltllfBa -FeffifiSOIER Fe M BS<k-a-**aoff$20nm«TO 

[0020] #*U^SIJttB11fc*5Vvr, 1WIHR Fe M BS^^ffi©W*Sfi!|ftSW:30nm» 
_b300nm^T, WiBo -FetP<O¥^M»Sttlnmfi*±20nm£tT-Cfc*. 

[0021] >nss^A8}-*3v vr , msM^xmft. mu^-^mm^M^xmm^ 
[0022] ^mm<D^m^±m^i'/^^yy^^n^mm^mn. ±m^-rnt><D 

[0023] »4U^«»IBfc*5V^ fWfa«L?&*@'a"A©»#W*fc»4»»«»-- 

BSMfr&l&tB* *5j:t/Wjteft!K[@ttlnmW-b20ninWT© ct -Fe^g^^U 

[0024] &&WK£tit£. Ti«aQn©«i*^J:9, « -Fe<D*rW-j****MMUoo, 

e B^^tS«r20|$lfi o /o^-h^tf^^@-^^^#^-^^ s ^^^o ^>£5& 

, R Fe BSt-fb^ffiSTtfifeW^ft^-tirS^tdS^So ***«Jfc, « -Fete, R 2 

2 14 
14 

@(tlnmU;±20nmWTT'&'9, TO^f a ^^30nm^±300nmWT^R 2 Fe i4 

mimes mo. 9Tsx±<DmM.m±^m^i-^t^m^^ 0 
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mm^mwmm 

[0025] [hi] (a) ~ (d) +y^7f^-yhM^mmmf&&m^&\z7F~tmx*ibz>o 
m2] (a) (b) M&mn u^h^°^^mm) &m-rm-?&>z>o 

[HSj^^^W^^Jl-^ttSmM^it^^^KlfffiTEMC^igMm^iS^^) 

[0026] lb, 2b, 8b, *5jtO*9b WmHJf^W&n 
la, 2a, 8a, joJ;^9a tf*ffl%q 
1 

3 

5 mmsx/i' 

6 P— h 

7 HHB?fr*pci— 

21 

[0027] #3§BJ!-C«, *i\ Ifi/fcaST Q R Ti M T^m^S^^^^^ 

100-x-y-z-n x y z n 

3 B rr-C, T{iFe, Sfctt, Fe©—W3JSCo*3J:tWi*»fe*S#36*6>3ilW*^lfll 

'>&<H>mc7>5t5Pt, RttLa*sJ:tjeCe«r*KW^«*iV>ia«Ji©*±«7c*, 
M(i, Al, Si, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf , Ta, W, Pt, Au, 

t^cOia^Jt^x, y, z^J;t5n{i, 5^x^10^%, 7^y^l0^%, 

0. l^z^50^%, 0^n^l0^%^J£UTV^ o 
[0028] ±|Em^^^-r6^^^^^*Pb-rM@^-*, ¥^J^^^@^80nm 

WTCOR Fe BM^^ti^20M%^_b^tf^.^ia^^K^(^^ 

2 14 
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[0029] Q£M<D a -Fe/R Fe B^cT /3y^«5-C11 ^mm^W^WO^^ 

2 14 

J:b^^iav^^^ST^^^^^^b,.TO^^M^80nm^TORFe i B 
#ft a -Feti/^IBl^ft 1 ^ R Fe^B^^fSJ^MM""? a -Fe*B^ 

<^m-5r<b^^ 0 a -Fetawf-^x^^ig^^ t fco-c^#<^H]-r^fc 

^<&mmbtizffiM<Dmffltmm^zn&frftt>nxztc 0 
[0030] ^tuc*i-u *^bj-c(4, Mn}mm^±KT^7T^t^tc&&mm&&* 

Yfm-r5><VXtet£<, ^^f B M^80nm^T<7>RFe i BM^^^)1 : @^20^ 

xmm&nx&Vs &ftMm&&w^&Moc-Fen<D&m&mzRFe i Bm 
[0031] #*Lv^;ws-ete, M^mm^(om^(ommmmo^5 f xm&,r^u 

(D^ibcD^^V^^^W^t^^^RFe^M^^tT^^T^St 

z>m&, #tm*-Mz.£ZM#tm&K* m^ti^>^mm^<Dm^^x^ 



WO 2006/064794 7 PCT/JP2005/022857 

[0032] z5L,xfflz'&#tmm&&z.ttLxtt, z<Dm^m<&m$:fto^t\~£.r>. m.i®mm 

^*fi^^30nmUt±300nm£iTK>RFe M BS!^t:^*a^, sp^ft*ftS^lnm£A 

[0034] WT, Hl*#HHUj:A«e>, 

[0035] (HI (a) ~ (d) (D&WKM*1r*1&&W*t** ZMft. ft?ft»il'S^0>»*B» 

[0036] nil (a) ~ (d) -tavetu #3S^±*^w#^nk^ « ~ F e/ 

R Fe B^/^^v^H^ ct -Fe/RFe B^f/3^H5t 

2 14 Z 14 ^ 

Ti^^Pb^W,Ti^»bfc^SiB<b^/RFe i B^^/^X^?'h^ ; e^ 
[0037] *5SM"Ctt, HI (a) \ZJ*ZtVS>tt\Z s JfcftWH^'PfcttMA* a -FeW#fc 

m(-<t^> ^om^B^a^a-Ca-Fe^^^M^^J^tb, flP^Mf* 

[0038] a -Fe/R Fe^B^/^^vVH^"?^ 0Kb) 

R Fe BM-fb^+S^^t^a -Fet@^Mffi-r^l^^#btL2)o 

2 14 
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[0039] mi(b) ^-r-ry^^yhm^mm^mit-r^ n &ox\ mfr&&. 
mu-tz>m&. mmmm<Dg l tfr%mmirz>z.biz.£ v ), mi (c) i^snstjiw' « 

[0040] ±!E<7? a -Fe/R Fe B^t/3^yHK^tli4<, TiSrSSJPb^Sfll^ 
4*)/R Fe B^/^^v^H&^teU Hll (d) ^$nS<t9l-, <Mfr*l!'&& 

2 14 
2 14 

BSMb&tt*B <om m Sr^V l«l (Fe - B) *Btf*«ofc1f*fifc&*f LTV 
[0041] ft*, a -Fe/RFe i B^t;3^S'NK^Ii, « -Fe*l£R BMfe& 

sfomzi£^xmiRm^z<-rzz£&~?Z'?* -Fe/RFe bb-jvw 

fcW, a -Fet@(i21^^V^^)*3^R 2 Fe H BM^^(l21^. 6V^#)cD 

^S^— ^IRSW-fbUfc^ya y^M5i 5 «^^tv >fc (Hi (c) ) «, 
[0042] ztih<D*t/^tfi?yhmmz.ttU ^mmcD-r/^tf^ybM^n, ffi*tWK 

^<,m^ii:m^^@^^4-(^mw^»^RFe i B^b^ta^m$ 

[0043] /«C*3, 01 (d) t^lfftlAFe^t/a^^li, ft£ti& 
^(Fe-B)^^^^^^^^©^^ *3B^T?tt, Ull (a) 

[0044] J^T,*l8W^«tS«Sft±*^^=^^^^*»^ S * fe<0& * bV ' 
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[0045] i2^#iu^^, *mmmmx*&mir%i&&mw.<nmi&*WLWir^ 
[0046] im^mm 

[0047] m2<Dmm$. M^tcn^^^nm^i^wu zcoiztizmm-tz^btf 
-^m?mn&&<Dmffi^T. ^xi^M^2^m±x\r ^» m2 ( a ) tt^«^m-efe 

[0048] m2(a) ^£*t,5£?^ ¥&ffiMm, mmcDM^&ma.f&'iZtezxo^m'&tsfr 
fe<Du^M^mnx%z>MW&iW. m^) ^u-o >s e 

[0049] ^^2«, ajm/X^575^Wfc^21tr^liia-r5fc*0[lI^*P^--^7 

[0050] zcomm^^^xn, mm^i^xf^^2^(Dmm^xw(D!^ti^m^ 
pia, 2a, te£xf8&ktmm<vMW£mffiiz.mrtbnxy^o m^^mna2an 

[0051] »#^3l4ffi»RrflB-C*5, o— H6Sr^UT»»2lSrjfi , j»*«»4rt»caiSaifi& 
tfo ^2l«flt^^4f^^*5V^X^EI^co^p^@^J:o-C*B^tu5o 

[0052] Jff»*#40>fcH»,>X/]'5W\ StfMl <^?f^2<tcDPS^gag$av I?^£l4 
•' rt<D^2l^T^Wiei" ; 5}^S|]D-/U7co^ffi«T$-tir'5= ffij»/X/U5<z>^- 
y^^Stt, 0»J*.#O. 5~2. OmmtifeS, ^21W^'t±^^v>^ > Jg#21 
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[0053] JfriflP— tfoGB*ft®;{£)&»£»Al'&&, J^i?t#3, X8§&, W, Mo, W 

Cu*Fe«r£tr£^fc#J*^*-fc##*U\ Cu^Fe^<^m?^£PP-^ 
Srl1W5<t> &&&&<D'&Mv—MzMirZmffimm<teZ>1t#>. &&&&& 

[0054] m2^-tmmz.£ti&, m^&&mokg<DWM&&*io~2ofrmx*m-#;m 

w5LTM8*Ufc«lJfr&£tt, 10-300 m m, 

4@ : 2mm~3mm©^ff (^U^V) 22fc#5 0 
[0055] IMKJj&l 

[0056] : *&fifc5£T Q R Ti M -C*5te*U S&fifcJfc^x, y> z*3 XXfntK * 

* 100-x-y-z-n x y z n 

JVPjK/, 5^x^10JDR^%, 7^y^l0m^%, 0. l^z^5g?-% O^n^lOU?- 
%S:^^-r-5o &*3* TfSFe, FeO— SBASCoi3«ttmW»fe^5i¥* i b3SW 

«7G*» Mtt, AK Si, V, Cr, Mn, Ctu Zn, Ga, Zr, Nb, Mo, Ag, Hf , Ta, W, 
Pt, Au, j3j;tfPb*»b»!i:6»d»e>»W*ttfcl«ei-h©^*7c3fC*>6o 
[0057] - (D^21l*tU^/XyU5^)^^HAr#ia^4 1 ^*PP-^7±^t±l?ir^ 

[0058] ^w^com^, ^2i©ft*PWH wbuc, i&nmm&i * io 4 ~i x io*c 

/#i-i-5r<WW£LC 3x io 4 ~i x io 6 r/#£i-£^aw#*lX> i x io 5 
~1 x lO^/fWrrS-itfW-^l^o 
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. [0059] £^'©»»2ljWfriPn— /WlcX^XttiM&tlZ&ffflfc, HHEi-SiftiPn— 

2 14 

So 

[0060] P-/W^®3i^^lOm/ / #J^Ji30m/#WT($f*U<fil4 
ot, ^^^80nm^TWM^RFe i4 B§y^b^ti^20^%^-h^tJ'^ 

[0061] [fi*aa] 

5°C/^~20°C/#<!;b-C, 550°C^-h850°CJ^T^?fi^-C30#^±20^TW 

u#Mfiy*ut«, M*T?ifr*i-r5. w^ncio-c, r^77^t(-¥^ 

J:tb«>^^SO^^^^m^»^Nd 2 Fe i B^^^^^^>20^%^ 
iflPfel/CWSfc*, a -Fem*M<Dt&&m<Dm*:fc&1toM£tl. Nd 2 Fe ]4 BM^ 

2 14 
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. [0062] ft*3. fl*0 ! afflflE3ftS55O < CSrTia5fc, ^lft)7^77^ffi^^<)g#L, 

aueas85o , c*a*.*fc, *mriwa«)«u***s*u<, »«»jic*aeB ansru 

[0063] f»8yffi£H*trau ^OiMbS:l»Jhi-*fc«>, ^ei4^^»ffl«^»*bv^ 0. 

[0064] WiOt^tl^, R Fe M BSWb-e-4fe*a*3«tt^T^7r^ti^^t-. 
- Fe Bfth Fe B „ $$£XfR Fe B *B49E©lP5S3S*B^*ttXV^AV> 0 

3 23 6 2 23 3 

Miaot.RFe B*Btt?H5feURFe Bffi©IS?n«tffci:IPI*> *fcM\ * 
tut DfcM V ^ftf PHte^ttlWtft (#JxJl£Fe 2 B e ) ^ a - FefcfcSiSj&ft;** 

[0065] *MQ.»*te*3ttSR Fe t Bfflte£*ft©Wtt**fcStt* JWKE*ft»S"Cfc 

53oonm& WiS^a**^ > $m8;*j mm * t©^ ^tt^i^ _k£«tv 

^3&^30nmW±150nin£itT-Cfc5rt^»*U<, 30nm£I.±100nm^T-t-fc3 
-Fe^dSiti-rW^.^ft^^^^^^'fb^igTi-S^fe, B r , (BH) 

max ^ 

fr<&5o W±0-^^5>. « -FetBWJg*!BS»41nm»_h20nm£tT"^*>Swt 
[0066] £©J:$«&ff "Ctt, R Fe i BSHfc-^*BW a -FefiO«f H 

[0067] fc*5, ^^SW^^^^^^^<^^*^f*^ L '" r:,3V '" Clb ' tV ' 0 ^ 
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f&M£tiz>a z<Dtz. ^;^#i>vmmzm<Dmm<DMi®, m^sm-Fe-N 

[0068] m&(DVB:7£M&l 

x y z n 

Mtt; AK Si, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, A g> Hf, Ta, W, Pt 
4 Au, fcJ;^Pbd^^ ; 5S¥^^il^$^cl®^i:^)^^7n^'C'fo5 0 lififcJ* 
y, z*3,fctfn«:, -^tbW, 5^x^l0jj§H"/o, 7^y ^ 10JPK^-% (»*U<tt8 
^y^lOJI^%),0. l^z^5jm^-%($f*U<{iO. 5^z^4g^%)>0^n^l0 

[0069] Qtt, *0>£*3SB (flB*) *>y»^**b*3as B*5«fctfC (^*) <om&& 

omfiR*spx<Z)TIS«5Jl^-%-Cfc5o Q©lfiJ*Jt%^10H^%^i5i 

WKttffifcLTFe B, Fe 3 B, Fe^WttiU 0. 9Tfil±©«l«fattl**B*Sfl| 
b*Lft<fc5, rorcfe, Q©«^Jt*xtt5JIR- : ?-%et±lOW^-%«Ti<CSJ:5fcfla: 
jM"Sr4:*«»*bv\ ±9#i&^tftf Jfc*xfl>ttBBtt:5. 5^^-%^Ji9. 5im£* 
fffc^ j£tC$?£lA^/&Jfc^xtf>$Sfflte5. 5M^"%^±9. O0^-%^TT < feSo 
JEfc»*UV^»*Jt*x©±l««8«^-%-C*So BW-^(M^it^-C50% 
*-C) (C) -C«ftU-a>««4m43 i^I«l^l5r^i^V ^fc*fF^ 
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[0071] RJ2 % ^±m^m (YSr^tp) ©#*>?>31^*Ufcia»±©7C*T?*)*, Lalfefctt 

[0072] Rtt, Pr*fcfiNd^^7C^tUX^tf-i:^^-Sb<, t©^ 

^%*^^^st,^a^o^m(c^g^R 2 Fe H BM^^#^^-r^^-a-^^^ 

cj 

^teT-t-Sc #±*5c*R<O|arifcJt*yrt7JDK J ?-%«±10iDSC-^%«T<ott 
RCD^ffltt8H^%^±9. 8il^-%^T-efo , 9,ft^^L.V^R<Z)f5latt8. 2^ 

[0073] Ti(±, iwr3*ufcjft**»5fc«>fctt^tio7c*-ca>o, wat^H^itmwat* 

r 

x 

[0074] TiO*&fifcJfcs£zflS±#0>O. lJS^-%*«8^St, TiMltf>3b*#a5#tw3BS,L 

1^%-C*>5 0 £fc> «fc0#f*bV^zO«Bfflw±IStt4JDS^%-CfeSo 
[0075] ^iUTFei*P>fl|fifc^tbS3»^^«Ttt, ±Sfc0>7G*©^n»&*r£«>S*^ ^ e 

*t*H4&#5w£j&ST?#5 g Fe^*J~r5Co-^NiOSmfi* s 50%^^.Si:> 0. 5T 

r 
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<0«SHtel£Jt'^Swiias#*U\, ftfe> Fe<D— $RtrCo-CB^-t-Sri:{c«to-C, » 

Co^J;5Feem*^0*L.V N t5ia«O. 5%^±15%^TX-foa o 
[0076] Al, Si % V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, A g> Hf , Ta, W, Pt, Au, Pb<D 

mmm 
[0077] mmmi) 

mT^l^i-m^*-t-S^(No. l~No. 2l)03->M;ioV^ Nd, Pr 
„ B, C, Ti, Cvu Ga, Co, Zu V, Nb4oJ:^FeO^M^«V ^Ti^*^530^7A) 
kt£Z>£DKnMU SltO. 8mm * ©ty7^^5rf t5®P^5^»iO/^>rt t 

[0078] ^Ot, Ar#ffl^4 I ^i^Jl^Pliat-J:^/X/l-rtOj!^3|S|-^^?b, #btWc-8-& 

[0079] #tmv-M*. ^(D^m<7ytM.mtmmmmmn^fi^o^u^m^ti 

[0080] d?LT, TOJ¥£40~50 m m©fi%^»f («0. 9~2. Omm) «rfls«Ufc. 

^ Nd Fe Bffl*5,fcT*a -Feir^^^JSgStBt^^^^^^*^^* 
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[0081] ifcV^ '&btltz&&M&Z&£20mmnm^WWl,tz'&, Ar^B^C*. 630- 

[0082] BMS^OA^^^^^^^ti^*XRDT^*.bfci:r6,^:5N-No. 1-2 
lfc^NdFe B+@ira-FetS(— SBcDf-MSH-teFe B, Fe B tV^fcFe-BtB'b^ 

2 14 3 23 6 

^ff^U^^ ¥^£ifl^30nm~100nm<DNd Fe^Bftk* #Nd Fe^B^ 
iMc^f^O¥^:£fcnm~ 20nm) N W£^Hm/&ttiEte¥^*§*#&lnm 

-CD^JCftir'J;^ a -Fe+B^^ro5^%^_h#?£-r^i:/i s m^^^o *2Kl 
[0083] fc*3, ^xa^^ltS^^n-/VWJiii-KVs«rl4~18m/'#^ffl-e^^ 

[0084] (Jfctfcfll) 

i&10>No. 22~No. 30<D^m^(-^^5Nd, B, Nb N Cr, S3±t^Fe©#7C 

nhfitc^mm^mm4oox:Kmm^tc y ik. /x^rtSraokPa-eanffut. ^ 

5L--t> yX/wjS^^y^^.tD, #A*»Srlil*iO'-^*® (Vs = 20m/#) J- 
I«WU ^SgH»Sr«l?&U7h„ w5UX, 460. 9-1. lmmT-¥^J¥£40-50^m<£> 

[0085] &Wt\ #e>tb7^-&^j*1ff*ft$20imnSfi^§]»rU^:«, Ar#H^>t 1 , 630- 

700 o C^MX*10^^^-r6^^B^^S^JSUfCc 
[0086] [^1] 
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